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Well tubing patcher with collet - hos bosh slotted to take rod pin and 
so reduce oxiolload during patch placing 
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The patcher comprises a rod connected to an adapter and 
piston concentric within a cylinder and also has a thrust 
sleeve with expander cone fitted to it, and a collet head 
and collar component. To place the patch accurately and 
securely, the axial load has to be reduced. This is achie- 
ved by slotting the bush lengthways and providing the rod 
"N, .a pin arranged in the slot. 

Once the patch has been positioned over the defect, 
hole, dent etc. in the tubing, the bottom cylinder is ener- 
gised so as to raise the collet, held shut by the collar. 
Once the collet enters the crimped patch sleeve* a pin 
contacts the collar and strips it off the flexible end of the 
collet thus enabling this to spread out and in so doing 
clamp the crimped patching tube securely to the inside of 
the well tubing. The smoothing action is completed as the 
collet rises further up inside the patch tube. 

Axial load is governed by the stiffness of the path and 
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remains at a constat level so that the patcher works rel- 
iably and accurately, placing the patch in the precise loc- 
ation within the tubing, even at depth and in narrow tubing. 
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(54) yCTPOHCTBO JUIH yCTAHOBKH KBTAJUDWECKOrO 
IUIACTUPH BHyTPH TPyEU 


H3o6pereuRe otbochtcr k ycxpoflcxBaM, 
npKMeHHeMbM b HefcTHHort npoMtnuneHHoc- 
th npH peMOHxe kqjiohhh Tpy6 b 6ypo- 
Dbcc h BKcnnyaTaUHOHMUx cks&xh Hax. 

HSBeCTHO yCTpOftCTBO n** yCTaHOBKM 

MeTanJunecKoro njiacxup* BuyTpH Tpy6bi, 
conep*awee aJiacxHHHMB CaJi/iOH c mn- 
KocTb», pacnojicxKeHiuB bhytph ycTaHaB- 
/iMBaeMoro njiacTwpH, BunonHeHHoro b 
BKAe ro^pHposaHHoro naxpyeica [) j . 

HeAOCTaTKQM BToro ycTponcTBa HBJIH- 
exca HeBosMOxuocxb o6ecneueHH« paBHo- 
MepHoro pacuwpeHHa ro$pHpoBaHHoro naT- 
pyOKa no ero una He. 

HaHOonec cSjihskmm peueHHeM k npejyia- 
raeMOMy M306peTCHino hbjihctch ycTpoft- 
CTBO AflH yCTBHOBKH MexanJiH*iecKoro 
n/iacTupa Bnyxpa xpyeu, BKjawaxxaee 

tliTOK, COeAHHeHBUB C nepeBOAHHKOM H 

nopuiHeM, KOfmeirrpMHHO paaneweHHUM b 
uhjim trope, pacnopxyio BTymcy, Ha k' to- 
poft ycTa hobji6 hu paoimpirouHR KOHyc , 
uaHroaaa ronoBKa h ofioflMa [2], 

HenoeraTKOM ycxpoacxBa HBJiHexcfl 

HaneiCHOCTb paOOTU, TdK KaK 

npM BxomeHHH b ro<J>pH pob a h huA naTpy- 
6ok pacimfpstnnieflcft MHoroceKxopHOfl ro- 
jiobkh MHoroKpaxHo y aejiHUHB aerc « oce- 
Bafl Harpy b xa Ha TpyOu, npoTHrHBaro- 
UKe rojioaicy. Mepea naTpycoic. 
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UeJib H3o0peTeHMH - noBbaueHne nane*- 
hoctm paCoxu ycTpoftcxBa aa c^ex chh- 
xeHHH oceBbuc Harpy90K. 

3to aocxHraexca xeM, *ixo pacnopHan 
Bxy/iKa BwnoJiHeHa c nponoJibHoft n po- 
pe 3 b», a uixok c BiacxynoM, pa3MemeHHHM 
b npopeaH BxynKH. 

Ha wpxexce H3O0paxeHb ycTpoflcxBo 
fljin ycxaHOBKM MexaiuxiriecKoro nnacxbi- 
pa bhytph xpyeu, nponoJibHun paapes. 

ycTpoBcxBO hmc6T nepcBoflHHK 1 c ynop- 
KbiM OypTOM 2, wtok 3 c nopuiHeM 4, 

B3aHMOAeHCTByKX«HM C nCWBHIHUM uhjihh- 

npoM 5, KccxKoro KOKyca 6 # BhinonHeH- 
Horo 3a Qfluo uenoe c MHoroceKTOPHOB 
ynpyropacuxMpwoweftCH oaHroBon ro/ioB- 
kob 7, 9a4FHKCHpoBaHHOB npH Tpancnop- 

THpOBaHHH B CUTOM COCXOHHHH LD4J1HH- 

APHiecxoB 060BM0B 8 9 ycxaHOBJieHHofl 
c BO3M0XHocTbD ocesoro nepeMemeHHR Ha 
pacnopHofl BTy/iKe 9, pacnoJiomeHHOH Mew- 
Ay OHJIMHAPOM H' KeCTKKM KOHycOM • ToO' 
PHP OB aH HUH naTpyOOK 10, HBJlHWDlHHCfl 

3aroTOBKOfl MeTaJuiH^ecKoro njiacTbipfl, 
pacnonoxceH npn cnycxe b CKBaxcHHy Me*ay 
ynopHbiM 6ypTOM 2 h kbctkhm KOHycoM 6. 
B pacnopHofl BxyjiKe 9 HMeexca npojaonb- 
Hoe okho 11 # wepe3 Koropoe BbicTyna- 
ct Hapyxy urrupt 12 , xecTKO 3aKpenJieH- 
uhifl Ha nnroKe* 
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^YCTpOflCTBO flJIR yCTfiHOBKH MeXfltfUIH- 

;oro tuiacTHPR »HyxpH xpyou pa6oxa- 
c/ienywtM oopasoM. ycxponcxBO c 
rotpMpoaaiiiMN naxpy6KOM 10 cnycicawx b 
CKvaxuHy xaic, woto cepeamHa ro^pnpo- 
saHworo naxpyCica coanaJia c cepejuinoft 
fletexxa a KOJiOHHe xpyo. 3aTeM HacocoM 
coaAWT paooiee aaB/iteHHe b uhjih HApe 
5, npM paCoveM aaBJieHHH umjihhap nepe- 
Memaexca a CTOPOHy rofcpHpoBaHHoro naT- 
pyGica, Tojucan ncpen co6otl »ctkhr ko- ■ 
Hyc 6 n uaHrosyn ro/ioBxy 7, cxaxyw 

OGoftMOft 8, 

npH 9tom uhjih HOpMHecKaa o6oftMa O H 
uiTupb 12 cMHma»TCH| paccxoHHHe Mew 
hkmh b HcixoflHOM noJioxeHHH paBHo pac- 15 
cxorhhjo ot xopua ro^pnpoBaHHoro naT- 
pyoxa 10 no HaHoo/iwaero ndnepe<*HHKa 
uaHroaoa ro/ioBKH 7. KaK tojisko uanro- 
Ban roJiOBKa saxoAHX b ro$pHpoBaHHbift 
naxpyooK no cBoera HaHOanbuiero none- 20 

peHHHKa, WTttpb 12 BXQflHT B KOHXBKX C 
UHJIH HAPHH6CKOH OOOftMOH 8 H CHHMaeT 

ee c ynpyroro KOHua uaHroBoa roJioBKH. 
UaHroaan ronosKa ynpyro: pacmnpRexcR, 
pacnpaB/inex ro$pHpoBaHHbifl harpy 6ok ~- 
no Kpyr/ioro ceveHHX , npHXHMaa ero k 

BHyXpOHHGR nOBepXHOCXH peMOHTHpyeMOfl 

xpyou. . npn AaJU>HeRueM hbhtchhh icecx- 
Koro KOHyca h uaHroBoft tojiobkh BHyxpH 
ro^pHpoBaRHoro naxpyoxa, nocsieAHHft 
^npRMn>iexcH h paBHOMepno Ha seen 30 
all AQHHe npHXHMaexcR tc peMOHTHpye- 
i v xpyOe. npn 3Tom oceBaa Harpyana 
Ha ycxpoflcxBO onpejjeJiRexcR b ochob- 
hom xecTKocTbw ro$pnpooa HHoro naxpyona 


h ocxaexcR npHMepno nocxoRHHOfl • B/ia- 
ronapn chhxchhk) oceBbix Harpy30K Ha. 
ycxpoftcxBO, noBbiiuaeTCR HajnewHocxb ero 
paooxu h oho Moxex ycneuiHO npHMeHRXb 
cr nnn ycxaHOBKH anaexupefl b CKBaiw- 
Rax ooJibuieft r/iyOHHW h b xpyoax MeHb- 
uero flHawexpa, mto cyiaecxBeHHO pacuiH- 
pnex oo/iacxb npHMe He hh r ycxpoRcxsa 
axoro HaaHa^eHHR h ooecnewx no/iyye- 

HHe BblCOKOrO TeXHHKO-SKOHOMHUeCKOrO 

3<J>$eKxa. 


OopMy/ia H3o6pexeHHR 

VCXpOflCTBO flJIR ycxaHOBKH Mexa/uiH- 
*iecKoro nJiacTbipR BHyxpn Tpyou, bkjiio- 
uaiomee uixok, cocah h bh huh c nepeBojiHH- 
kom h nopumeM, KOHueHxpHUHO pasMemeH- 
HbiM b uHJiHHUpe, pacnopnyio Bxy/ucy, Ha 

KOTOPOR yCXdHOBJieHbl paCUIHpRIODlHR KOHyc t 

uaHroaaR roJiOBKa h oooflMa, o x n k - 
wawmeecH teM, hxo, c ue/ibio no- 
BuueHHR HaaeiKHOCXH paooxu ycxpoRcxBa 
aa ciex chhxchhr oceBux HarpysoK, pac- 
nopKaR BxyjiKa Buno/iHeHa c npono/ibHOfl 
npopeabio, a qixok - c BbicxynoM, pa9- 
MetueHHtiM b npopean sxyjiKH • 

HCTOHHHKH HH<t>Op.MaUHH f ITpHHRTbie BO 

BHHMaHHe npH SKcnepxHae: 

1, Chjjopob H.A. BoccxaHpBJieHHe rep- 

MeXHHHOCXH OCScajlHhlX KO/IOHH B He^xR- 

hux h raaoBux ckb axcHHax • CepHR ''Bype- 

HHe* BHHH03Hr , M. , 1972, c. 56. 

2. HaxeHX CUIA » 3179169, kjw 166-14 
1965. 
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(54) DEVICE FOR PLACING A METAL PATCH INSIDE A PIPE 

1 

The invention relates to devices used in the oil industry for casing repair in drilled and 
development wells. 

A device is known for placing a metal patch inside a pipe that contains an elastic 
inflatable bag with liquid located inside the patch to be placed, implemented in the form of a 
corrugated sleeve [1], 

A disadvantage of this device is that it is impossible to ensure uniform expansion of 
the corrugated sleeve over its length. 

The design closest to the proposed invention is a device for placing a metal patch 
inside a pipe that includes a rod joined to an adapter and a piston concentrically disposed in a 
cylinder, a spacer bushing with an expanding cone, a collet head, and a holder mounted 
thereon [2]. 

A disadvantage of the device is the low operational reliability, since as the expanding 
multisector head enters the corrugated sleeve, there is a many-fold increase in the axial load 
on the pipes pulling the head through the sleeve. 
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The aim of the invention is to improve the operational reliability of the device by 
reducing the axial loads. 

This is achieved by the fact that the spacer bushing is implemented with a 
longitudinal slot, while the rod is implemented with a lug disposed in the slot of the bushing. 

The drawing depicts the device for placing a metal patch inside a pipe, in longitudinal 

section. 

The device has adapter 1 with thrust shoulder 2, rod 3 with piston 4, engaging 
movable cylinder 5, rigid cone 6 that is implemented integrally together with multisector, 
elastically expanding collet head 7, secured in the compressed state during run-in by 
cylindrical holder 8, mounted so that it can move axially on spacer bushing 9, disposed 
between the cylinder and the rigid cone. Corrugated sleeve 10, which is a metal patch blank, 
is disposed between thrust shoulder 2 and rigid cone 6 while being lowered into the well. 
Spacer bushing 9 has longitudinal port 1 1 through which pin 12, rigidly attached to the rod, 
projects out. 
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The device for placing a metal patch inside a pipe operates as follows. The device 
with corrugated sleeve 10 is lowered into the well so that the middle of the corrugated sleeve 
coincides with the middle of the defect in the string. Then the working pressure in cylinder 5 
is created by a pump. At the working pressure, the cylinder moves toward the corrugated 
sleeve, pushing ahead of it rigid cone 6 and collet head 7, compressed by holder 8. 

In this case, cylindrical holder 8 and pin 12 approach each other; the distance between 
them in the initial position is equal to the distance from the end of corrugated sleeve 10 to the 
largest cross section of collet head 7. As soon as the collet head enters the corrugated sleeve 
up to its largest cross section, pin 12 makes contact with cylindrical holder 8 and detaches it 
from the elastic end of the collet head. The collet head is elastically expanded, straightens 
out the corrugated sleeve to a circular cross section, squeezing it against the inside surface of 
the pipe to be repaired. As the rigid cone and the collet head move further inside the 
corrugated sleeve, the latter is straightened out and is squeezed against the pipe to be repaired 
uniformly over its entire length. In this case, the axial load on the device is determined 
mainly by the rigidity of the corrugated sleeve 


612004 


4 

and remains approximately constant. Because of the reduction in axial loads on the device, 
its operational reliability is improved and it can be successfully used for placing patches in 
deep wells and in small-diameter pipes, which substantially extends the range of application 
for this type of device and provides considerable technical and economic advantages. 

Claim 

A device for placing a metal patch inside a pipe, including a rod joined to an adapter 
and a piston concentrically disposed in a cylinder, a spacer bushing with an expanding cone, a 
collet head, and a holder mounted thereon, distinguished by the fact that, with the aim of 
improving the operational reliability of the device by reducing the axial loads, the spacer 
bushing is implemented with a longitudinal slot and the rod is implemented with a lug 
disposed in the slot of the bushing. 

Information sources considered in the examination: 

1. I. A. Sidorov, Repairing Casing Leaks in Oil and Gas Wells. Drilling Series, [in 
Russian], VNIIOENG, Moscow (1972), p. 56. 

2. US Patent No. 3179169, cl. 166-14, 1965. 
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